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Presentation of Case
DR. BLAKE: An 18-year-old girl was admitted to the hospital on the evening
of January 2. Her chief complaints were fever, malaise, and cough. The
patient had been well previous to December 30. On the 30th she developed
malaise and headache. That night she experienced shaking chills. The
following day she went to bed because of prostration, severe substernal sore-
ness, and a feeling of constriction in the chest. On January 1 the soreness
spread over the right, anterior, upper chest. She began coughing up some
frankly bloody sputum and became dyspneic. These symptoms continued
until the time of her admission. She vomited several times during the two
days before her entrance into the hospital. Additional history was not
obtained because she was too ill to question further.
PhysicalExamination: Temperature 105.60; respirations 64; pulse 160.
The patient was a well-developed white female. She appeared acutely ill,
drowsy, and confused. The respirations were rapid, shallow, and grunting in
character. There was an occasional cough but without production of sputum.
The lips and cheeks showed a cherry-red cyanosis, and the mucous mem-
brane of the mouth was dry. The tongue was coated gray and the pharynx
appeared slightly injected. The heart showed no abnormal signs except for a
tachycardia. The lungs presented signs of frank consolidation of the right
lower lobe with dullness and bronchial breathing, and medium moist rales
after coughing. There was a pleural friction rub in the right axilla. There
were signs of early involvement of the left lower lobe. The abdomen was
slightly distended and there was tenderness on deep pressure in the epigastrium
but no spasm. The bladder was not distended, and there was no eruption
and no lymphadenopathy. Examination of the extremities was negative
except for marked cyanosis of the nail beds. The reflexes were normal.
Laboratory Findings: Urine: faint trace of albumin, no sugar; red blood
cells 3.9 million; hemoglobin 809%o; leukocytes 2,900-non-segmented
polymorphonuclears 78%, segmented polymorphonuclears 6%o, lymphocytes
10%o, myelocytes 66%. Blood culture negative. Sputum on direct smear
showed many pus cells and an occasional gram-positive coccus. Mouse typing
revealed a gram-positive coccus which was not bile-soluble. X-ray examina-YALE JOURNAL OF BIOLOGY AND MEDICINE
tion showed an extensive, diffuse infiltration of the right lower lobe, focal
infiltration of the left lower lobe.
Course in the Hospital: The clinical diagnosis on admission was bilateral
pneumonia, presumably influenzal because of the initial symptoms of prostra-
tion and substernal soreness, the cherry-red cyanosis, the extreme dyspnea, and
the marked leukopenia, although, of course, a marked leukopenia may also
be encountered in pneumococcal lobar pneumonia in the presence of severe
pneumococcemia. The presence of a pleural friction rub in the right axilla
indicated fibrinous pleurisy, which usually means that a secondary coccal
infection of the lung is present.
The patient was obviously extremely sick, a fatal outcome almost certain.
Artificial pneumothorax treatment was instituted, not with any expectation of
altering the outcome but in order to determine whether a small amount of air
might be of some symptomatic benefit in relieving the pleural pain and the
extremely rapid and shallow breathing. Four hundred cubic centimeters of
air were first introduced into the left pleural cavity. During this the respira-
tory rate dropped from 64 to 50, the initial intrapleural pressure rose from
-6-8 to 0-4; 300 cc. were then introduced into the right pleural cavity,
the respiratory rate dropping to 44, the intrapleural pressure rising from -1-3
to +3-1. The patient was then placed in an oxygen tent. Neither method
of treatment had any effect on the ultimate outcome. Within a few hours
the patient had become semicomatose. She died 12 hours after admission.
It is impossible to say whether the apparent symptomatic relief of the dyspnea
and pleural pain was attributable to the artificial pneumothorax since the
patient was given morphia gr.Y4 shortly before the treatment was started
and the drowsiness present on admission increased to a stupor, either of which
factors may have been responsible. In our experience artificial pneumothorax
has not proved of any value in advanced, extremely sick cases of pneumonia.
Clinical Diagnosis: Bilateral pneumonia; possibly influenzal in type.
Pathology
DR. BURN: The pathology was confined chiefly to the lungs and trachea.
Both lungs .were collapsed to one-third of their normal size. In the right
pleural cavity there were 250 cc. of turbid fluid in which flakes of fibrin were
present. A dense mat of fibrinopurulent exudate covered the pleural sur-
face of the right lower lobe. The upper and middle lobes of this lung were
partially collapsed. The left pleural cavity was free of fluid and its surfaces
were everywhere smooth and glistening. This lung also appeared partially
collapsed. The entire lower lobe of the right lung was involved by a diffuse
pneumonic process. The cut surface revealed in the posterior portion of
the lung a gray, non-crepitant, friable lung parenchyma in which small,
yellow, opaque zones of pus were observed. These areas appeared grossly
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to be bronchioles and in some places they resembled small abscesses. The
parenchyma of the lung, especially near the periphery and anteriorly, showed
chiefly an earlier pneumonic involvement characterized by a diffuse mottling
of congestion, hemorrhage, and gray pneumonic zones. No abscesses were
present in this portion of the lung. The middle and upper lobes were not
involved in the process. The lower lobe of the left lung showed focal
hemorrhagic zones of consolidation. The trachea and larger bronchi, includ-
ing the vocal cords and epiglottis were involved in a diffuse necrotizing process.
The mucosal lining appeared opaque and hemorrhagic, and large patches of
yellow-green exudate covered the surface.
Histologically, the pneumonic process consisted of an exudate largely made
up of red blood cells, serous fluid, and polymorphonuclear cells, with a small
amount of fibrin in some of the alveoli. A necrotizing bronchiolitis and
multiple small abscesses were found in the sections taken from the posterior
portion of the lung. The pleurisy was made up of fibrin and abundant
polymorphonuclear leukocytes. The focal pneumonia of the left lung was
characterized by engorgement of the alveolar capillaries, hemorrhage, and
serous exudate, with some polymorphonuclear infiltration. The uninvolved
lungs appeared to be atelectatic. The mucosa of the larger bronchi and
trachea was involved in an acute necrotizing inflammation which extended
deep into the submucosal layers. There was extensive congestion, edema,
hemorrhage, and a polymorphonuclear exudate throughout the entire section.
The epithelium was completely necrotic and sloughed off into the lumen.
The bronchioles, also, revealed a similar type of histological change.
The thymus was enlarged for an individual of this age. It weighed
20 gms.
Pathological Diagnosis: Acute necrotizing tracheitis and bronchitis; acute
bronchiolitis and multiple pulmonary abscesses (right); diffuse necrotizing
peribronchiolitis and diffuse pneumonia (right); serosanguineous pleurisy
(right); focal pneumonia (left); partial pulmonary atelectasis (bilateral-
clinically, artificial pneumothorax). Subsidiary: Caseous lymph node of
mesentery.
Discussion
DR. HOWES: What effect did the artificial pneumothorax have on the
cyanosis?
DR. BLAKE: There was no significant change in the cyanosis. She was
immediately placed in the oxygen tent, as she was extremely cyanotic, and
remained there for the rest of the night. We did not think the artificial
pneumothorax would have any effect upon the disease. The progress was
one of severe bilateral influenzal pneumonia, and she died a little after 8 A. M.
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DR. WINTERNITZ: What did the bacteriological studies at postmortem show?
DR. BURN: Influenza bacilli and Staphylococcus aureus were isolated from
both the bronchi and lungs. Staphylococcus aureus was found in the blood
stream and throughout the organs.
DR. WINTERNrIZ: There does not seem to be any discrepancy in the clinical
and necropsy findings. I imagine these lungs were much more voluminous
a few days previously. The lungs are altered slightly by the artificial
pneumothorax. The thick necrotic membrane on the trachea, the volume
of the lung, the type of exudate, the great congestion and edema, and some
fibrin, especially in those areas which are necrotizing, may be produced by an
influenzal infection. The abscesses are due to the staphylococcus infection.
It would be interesting to know if there were any other lesions. Was any-
thing found in the muscles?
DR. BURN: I examined several of the muscles and found nothing grossly.
DR. WINTERNITZ: Were the cervical lymph nodes involved?
DR. BURN: Slightly enlarged, but there was no evidence of necrosis or
hemorrhage, except in the adrenals and thymus.
DR. BLAKE: How much hemorrhage was seen in the adrenals?
DR. BURN: There were only petechial hemorrhages within the cortex.
DR. HOWES: Does the bone-marrow in such a case ever show leukopenia?
DR. WINTERNITZ: We often get evidence of white cell aplasia. It is some-
thing like typhoid. Would you expect any other changes postmortem?
DR. BLAKE: No. I think the apparent damage to the white cells is very
interesting. There is a conflict of opinion concerning this. While the
occurrence of a marked leukopenia is recognized by everyone, there is a great
deal of discussion in the literature as to whether it is due primarily to a depres-
sion of the lymphocytes or to a toxic damage and depression of the poly-
morphonuclear cells. There is in this case both a lymphopenia and a granu-
locytopenia, but I wish to call attention to the fact that the granulocytes and
not the lymphocytes are the cells apparently damaged, at least so far as one
may judge from the appearance of the cells in the peripheral blood.
DR. WINTERNITZ: Don't you feel that the leukopenia could be accounted
for on the basis of accumulation of available leukocytes in the pneumonic
exudate with their resulting damage at this site?
DR. BLAKE: Yes, in part, but in pneumococcal lobar pneumonia, in con-
trast with influenzal pneumonia, the leukocytes apparently continue to be
produced and pour into the blood stream, unless there is a very severe
septicemia.
DR. WINTERNITZ: In the early stages of influenzal pneumonia you may
have an aplastic type of exudate with some fibrin but no leukocytes. The
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leukocytes may be destroyed not only in the circulation but also at the center
of manufacture.
DR. BLAKE: With respect to the hyperplasia of the thymus, it is of interest
that in all of our experimental infections in monkeys the thymus showed an
enlargement which apparently developed rapidly within four or five days.
DR. WINTERNITZ: You rather feel that this enlargement is a response to
the influenza virus rather than a thymus that was already there?
DR. BLAKE: Not to the influenza virus. Our experiments were with the
influenza bacillus.
DR. WINTERNITZ: I don't believe you can consider the influenzal process
as analogous to that in gas poisoning. One rarely sees in gas poisoning
damage of anything like the extent you get in influenza. There is a sug-
gestion that the virus does do a great deal of damage which facilitates the
invasion of whatever bacteria may be there. I think it is hard to postulate
that a secondary pneumonia will produce the same lesions in an influenzal lung
as gas does in a normal lung.
DR. HUNTINGTON: How does this picture compare with the picture in pure
virus infection in mice and ferrets?
DR. BLAKE: I have seen a few sections of experimental virus infections.
In the first place abscesses are not present. In the second place they did
not seem to show the extensive degree of tracheitis and bronchitis seen in this
case, and, finally, there was a strikingly less severe bronchiolitis.
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